**************** 



* tOT£ 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 



Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



Jawaharlal Nehru 
'Step Out From the Old to the New" 



IS 1449 (2010) : Methods of Sampling of Managanese Ores [MTD 
13: Ores and Raw Materials] 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 




5fR TT^ ^TT <sMHI | *ft ^fft ^TRT ^ff ^TT ^T^fT )f 

Bhartrhari — Nltisatakam 
"Knowledge is such a treasure which cannot be stolen" 





BLANK PAGE 




<*i *3f», 




*?W!& 



PROTECTED BY COPYRIGHT 



IS 1449: 2010 

Indian Standard 
METHODS OF SAMPLING OF MANGANESE ORES 

( Second Revision ) 



ICS 73.060.10 



© BIS 2010 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 11 0002 

March 2010 Price Group 6 



Ores and Raw Materials Sectional Committee, MTD 13 



FOREWORD 

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Ores and Raw Materials Sectional Committee had been approved by the Metallurgical 
Engineering Division Council. 

This standard was originally published in 1961 and revised in 1976. Since then, a lot of developments have 
taken place in manganese ore industry and trade. In this standard, sampling procedures for ROM and sized 
ores have been covered. With typical export consignments being around 15 000-20 000 MT, the sampling 
procedure covers all types of ores and accounts for optimum sizes of gross samples. 

This standard is also applicable for the sampling of ferruginous manganese ores, manganeferous iron ores, 
manganese ore concentrates and other superior grades, such as, manganese dioxide ores and chemical grade 
ores. However, manganeferous iron ores containing less than 10 percent manganese do not come under the 
perview of this standard. 

This standard mainly deals with manual sampling of manganese ores and such cannot be employed in those 
cases where sampling and sample preparation are fully mechanized. 

In the formulation of this standard due consideration has been given to international co-ordination among 
the standards and practice prevailing in different countries. For this purpose, reference has been made to the 
following documents issued by the International Organization for Standardization: 

ISO 4296-1 Manganese ores — Sampling — Part 1 : Increment sampling 
ISO 4296-2 Manganese ores — Sampling — Part 2: Preparation of samples 

For the determination of size distribution of manganese ores, sieve conforming to IS 460 (Part 1) : 1985 
'Specification for test sieves: Part 1 Wire cloth test sieves {third revision)' and IS 460 (Part 2) : 1985 
'Specification for test sieves : Part 2 Perforated plate sieves {third revision)' shall be used. When such 
sieves are not available, other equivalent standard sieves as judged by the aperture size may be used. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value observed 
or calculated is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for rounding off 
numerical values {revised)' . 
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Indian Standard 
METHODS OF SAMPLING OF MANGANESE ORES 

( Second Revision ) 



1 SCOPE 

This standard prescribes the procedure for collection 
and preparation of samples of manganese ores from 
wagons, trucks, ships, and stockpiles for the 
determination of size distribution, moisture content, 
chemical composition of the ore in the lot. It also 
lays down a method for reporting the quality of 
material sampled. The samples should be drawn 
keeping in mind that separate samples should be 
drawn for each type/category/source of ore since 
otherwise the representativeness of the sample may 
not be maintained. 

2 REFERENCES 

The standards listed below contain provisions, 
which though reference in this text, constitute, 
provisions of this standard. At the time of 
publication, the editions indicated were valid. All 
standards are subject to revision, and parties to 
aggreements based on this standard are encouraged 
to investigate the possibility of applying the most 
recent editions of the standards listed below: 



IS No. 

460 
(Part 1) : 1985 

(Part 2): 1985 



Title 

Specification for test sieves: 

Wire cloth test sieves {third 
revision) 

Perforated plate test sieves {third 
revision) 

1548 (Part 1) : 1981 Manual on basic principles of lot 
sampling {second revision) 

4905 : 1968 Methods for random sampling 

11153:1996 Manganese dioxide for dry 

batteries - Specification {first 
revision) 

3 TERMINOLOGY 

For the purpose of this standard, the following 
definitions shall apply. 

3.1 Run-of-Mine Ore — Run-of-mine ores consisting 
of all sizes up to 200 mm. 

3.2 Sized Ore — Ores of size greater than 6 mm but 
not exceeding 75 mm. 

3.3 Fines — Ores with maximum particle size 6 mm. 



3.4 Lot — The quantity of ore indicated to be the 
same category {see 3.1, 3.2 and 3.3) and offered for 
inspection at one time. A lot may consist of the whole 
or a part of the quantity ordered for. 

3.5 Sub-lot — The quantity of ore in each of the 
parts into which a lot is divided for the purpose of 
sampling. 

3.6 Increment — The quantity of ore obtained by a 
sampling device at one time from a lot or sub-lot. 

3.7 Unit Sample — The quantity of ore collected at 
one point in sectional sampling or at one time from 
the conveyer by stopped belt method. 

3.8 Gross Sample — Sample as collected from a sub- 
lot, that is, the quantity of ore consisting of one or 
several increments or unit samples taken from a sub- 
lot. 

3.9 Size Sample — The sample taken for the 
determination of the size distribution of the lot or 
sub-lot. 

3.10 Laboratory Sample (Sub-lot) — The quantity 
of ore obtained by reducing a gross sample following 
a specified procedure and intended for laboratory 
testing. 

3.11 Moisture Sample — The sample to be used 
exclusively for the purpose of determining moisture 
content. 

3.12 Composite Sample for the Lot — The quantity 
of ore obtained by mixing together equal quantities 
of the ore, at appropriate stage of sample preparation 
from each of the sub-lot laboratory sample or physical 
test sample. When sub-lots vary in mass, quantities 
of laboratory samples or physical test samples 
proportionate to the sample or the sub-lot may be 
taken and mixed together. 

NOTE — Whenever preparation of sub-lot laboratory 
samples is not required, the composite sample for the lot 
can be prepared by mixing gross samples -10 mm stage in 
proporation to sub-lot tonnages. 

3.13 Manual Sampling — The collection of sample 
increments by human effort. 

3.14 Maximum Particle Size — Particle size 
expressed in terms of the size aperture of the sieve 



IS 1449 : 2010 



on which approximately 5 percent in mass of the ore 
is retained. 

3.15 Whole Through Sieve Size — The size of the 
smallest aperture through which all of the sample 
passes. 

3.16 Almost Uniform Mass — The co-efficient of 
variation of increment masses shall not exceed 
20 percent. 

4 GENERAL PROCEDURE FOR SAMPLING 

4.1 Sub-lots 

For the purpose of sampling, a lot shall be divided 
into a number of the sub-lots of approximately equal 
mass as specified in Table 1. However, it is very 
important that the sub-lot be comprised of only a 
single category or type of ore. Considering that 
typically, consignments of manganese ore consist 
of heterogeneous ore, care should be taken to draw 
separate samples from each category or source of 
ore to ensure representativeness of the sample 
drawn. 

NOTE — When it is not practicable to have sub-lots or 
approximately equal mass, sub-lots which varying mass 
may also be permitted. 

Table 1 Minimum Number of Sub-lots into which a 
Lot is to be Divided 



SI No. 


Mass of the Lot 


Minimum Number 




tonne 


of Sub-lots 


(1) 


(2) 


(3) 


i) 


Up to 250 


1 


u) 


251-500 


2 


iii) 


501-1 000 


3 


iv) 


1 001-3 000 


5 


v) 


3 001-5 000 


7 


vi) 


5 001-7 000 


9 


vii) 


7 001-10 000 


12 


viii) 


10 000-15 000 


15 


ix) 


15 001 and above 


18 



4.1.1 A representative gross sample shall be drawn 
from each of the sub-lots and shall be kept 
separately. There will be as many gross samples as 
number of sub-lots. The sample shall be preserved 
in water-proof containers and closed with suitable 
lids, as soon as they are drawn. The containers shall 
not be exposed to heat thereafter. 

4.1.2 Sampling shall be carried out, preferably, during 
shifting of a lot at the time of its delivery. The 
sampling shall be carried out by the method of 
periodic systematic sampling meaning thereby that 
each increment shall be taken at a specific regular 
interval in terms of mass thoughout the whole mass 
of the lot and shall not be changed in the course of 
sampling. However, when the handling of a lot still 
continues even after the specified increments have 



been taken, increments shall be continue to be taken 
at the same interval until the completion of handling. 

NOTE - When the mass of the gross sample is expected 
to be less than that required quantity for the tests, the 
number of increments shall be increased. 

4.1.3 Sampling should be carried out at the nearest 
possible location to the loading or discharging 
facilities, preferably immediately before or 
immediately after the point of weighing. Free fall drops 
during handling of sized ore samples shall be kept to 
a minimum to reduce size degradation of the ore. 

4.2 Minimum Mass and Number of Increments 

The mass of the increment to be taken from a sub-lot 
for drawing the gross sample shall be governed by 
the maximum particle size of the ore to be sampled. 
The number of increment to be taken from a sub-lot 
for drawing the gross sample shall be governed by 
the mass of the gross sample and the mass of the 
increments as specified in Table 2 for various 
categories of ores as specified by their maximum 
particle sizes. This number shall be evenly 
distributed over the sub-lot. The increments of 
almost uniform mass shall be drawn with suitable 
sampling scoop (see Fig. 1) at regular intervals. 

5 SAMPLING FROM CONVEYORS BY 
STOPPED- BELT METHOD 

5.1 When manganese ore is moved on conveyors, 
one of the most reliable methods of manual sampling 
is the stopped-belt method. Whenever, it is 
practicable to stop the conveyer belt periodically, a 
large quantity of ore known as unit sample may be 
drawn by stopping the belt. However, it should be 
noted that if possible, the samples should be drawn 
from the conveyor depending upon the category or 
nature of the ore and that lots shall be constituted of 
the same category or source of the ore. The mass of 
different unit samples shall not be less than that 
given below and shall be collected from the full width 
and thickness of the ores stream over a suitable 
length of the conveyor. The number of unit samples 
to be drawn at regular interval to constitute a gross 
sample shall be as given in Table 3 for different 
categories of manganese ores and should be evenly 
distributed over the sub-lot. 

5.2 In case it is not possible to stop the conveyor, 
increments according to Table 2 shall be collected at 
regular intervals at a suitable transfer point in the 
conveyor system. It is recommended that sample 
increments should be taken at a place where it is 
possible to cut across the entire falling stream of 
material by means of a suitable receptacle passing 
from one side of the stream to the other without 
allowing the receptacle to overflow. Stopped-belt 
conveyor sampling using a sampling frame is given 
in Annex A. 
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WOODEN HANDLE 



Nominal 
Capacity of 
Scoop 



Dimensions of the Sampling Scoop, mm 



A 


B 


C 


D 


£ 


F 


oT 


200 


200 


100 


175 


115 


440 


40 


175 


120 


90 


100 


65 


350 


30 


60 


60 


35 


50 


25 


350 


30 



8 kg 
(Lump and sized) 

4 kg 
(Calibrated and fines) 

0.250 kg 
(Size under 150 micron) 



Fig. 1 Sampling Scoop 



si 

No. 



Table 2 Minimum Mass of the Gross Sample and Minimum Number of Increments 

(Clauses 4.2, 5.2, 6.2.1, 7.1, 8.2, 9.3.2 and 1 1.3.3.1) 



SI 

No. 


Category 


M 


aximum 

Size 

mm 


Particle 


Minimum Mass 
of Increment 

kg 


Minimum 
Number of 
Increment 


Minimum 

Mass of 

Gross Sample 

kg 


(1) 


(2) 




(3) 






(4) 






(5) 


(6) 


i) 


Run-of-mine 




200 






8 






100 


800 


ii) 


Sized 




75 






8 






50 


400 


iii) 


Fines 




6 






4 






50 


200 



Table 3 Minimum Mass of Unit Sample and Minimum Number of Unit Sample 

(Clauses 5. 1 and 8.2) 



Category 



Maximum Particle 
Size 

mm 



Minimum Number 
of Unit Samples for 
Each Sub-lot 



Minimum Mass 
of the Unit Sample 

kg 



(1) 


(2) 


(3) 


(4) 


(5) 


i) 


Run-of-mine 


200 


8 


100 


ii) 


Sized 


75 


8 


100 


iii) 


Fines 


6 


4 


50 



5.3 The material collected as unit samples or 
increments in a sub -lot shall be aggregated and mixed 
together to constitute a gross sample. 

6 SAMPLING DURING LOADING AND 
UNLOADING OF WAGONS 

6.1 Sub-lots 

For the purpose of sampling, all the wagons in a lot 



shall be divided into a suitable number of sub-lots of 
approximately equal mass in accordance with the 
requirements of Table 1. 

6.1.1 A representative gross sample shall be drawn 
from each of the sub-lots and shall be kept 
separately. Thus, there will be as many gross samples 
as the number of sub-lots into which a lot has been 
divided. Where different grades ore are being loaded/ 
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unloaded into/from wagons each grade will be 
covered under at least one sub-lot. Where different 
grades ore are being loaded/unloaded into/from 
wagons each grade will be covered under at least 
one sub-lot. 

6.2 In order to get a representative gross sample, 
the ore shall be sampled as far as possible, in a steady 
motion during loading or unloading of the wagon. 

6.2.1 A 100 percent of the wagons shall be sampled 
at random from the sub-lot. The number of increments 
to be taken from the selected wagons and the mass 
of the increments and the gross sample shall be in 
accordance with Table 2. The increments shall be 
evenly distributed over the wagon with the view to 
determining the necessary number of increments that 
should be collected from each of the wagons of the 
sub-lots for making of the gross sample. These 
increments shall be drawn with the help of a suitable 
scoop (see Fig. 1) at regular intervals at the time of 
loading or unloading of the wagons. 

NOTES 

1 While taking the increments as described above, if a 
large lump is encountered at any point and cannot be 
taken in the scoop, it shall be picked up as such. The lump 
so obtained shall, however, be accounted for in the 
determination of the ore size distribution as given under 
10 and in the reduction of gross samples as given under 11. 

2 If agreed to 50 percent of the wagons may be selected, 
at random from the sub-lot, for sampling by the given 
method. 

7 SAMPLING DURING LOADING OR 
UNLOADING OF TRUCKS 

7.1 Sub-lot 

Quite often the nature of manganese ore tendered in 
trucks is as heterogeneous as that supplied in 
wagons or ships and variations in terms of particle 
size and chemical composition has been found to be 
considerable which requires limiting of sub-lot 
tonnage. Hence, when manganese ore is supplied 
in trucks the sub-lot size shall not exceed 50 trucks 
counted on continuous basis. If loading or unloading 
is done shift-wise, sub-lots may be conveniently 
formed in terms of trucks handled in one shift, 
subject to the condition that the size of each sub-lot 
shall not exceed 50 trucks. 

100 percent of the trucks are to be sampled 
irrespective of whether the ores originate from a 
single source or more than one source. The number 
of increments per truck shall be adjusted so that total 
number of increments from each sub-lot (50 trucks 
or less) is always greater than or equal to the number 
specified in Table 2 for various categories of ores. 
However, it is recommended that separate samples 
be drawn for each category/source of ore. 



7.2 In order to get representative sample, increments 
shall be drawn at the time of loading or unloading of 
the trucks. From each truck in the sub-lot, a minimum 
of one increment shall be drawn. For drawing 
increments 8 kg or 4 kg sampling scoop (see Fig. 1) 
shall be used depending on the category of the ore. 
At the time of taking increments care shall be taken 
not to exclude deliberately lumps or fines and this 
will be ensured by drawing increments in the middle 
of loading/unloading time of a truck. 

7.3 The aggregate of material collected from the 
various increments or unit samples from a sub-lot 
shall constitute a gross sample. 

8 SAMPLING FROM SHIPS CONTAINERS 
AND BARGES DURING LOADING/UNLOADING 

8.1 For the purpose of sampling the quantity of ore 
to be loaded into or unloaded from ship and barges 
shall be divided into a suitable number of sub-lot of 
approximately equal mass in accordance with Table 1 . 

8.2 In order to get representative gross sample, ore 
shall be sampled as far as possible when in motion. 
If it is taken on a conveyor, the gross sample shall be 
collected according to the procedure laid down in 5. 
If the ore is handled in any other manner the gross 
samples may be drawn loading or unloading of the 
ship. For this purpose, the number of increment to 
be taken at regular intervals and the mass of the 
increments and gross sample shall be in accordance 
with Table 2 for different categories of ore (see 6.2.1) 
and Table 3 for container sampling. 

8.3 The aggregate of the material collected from the 
various increments or units samples from a sub-lot 
shall constitute a gross sample. 

NOTE — Sampling from a loaded ship should always be 
avoided. 

8.4 Container Sampling 

Normally natural manganese dioxide ore of 72 percent 
Mn0 2 and above is used for dry batteries and 
chemical industry. It is partly imported and partly 
mined indigenously. The mixed ore is sized to about 
30 mm and less and then ground to pass 100 micron 
size or less. This ground material is packed into 
containers, such as, HDPE woven bags protected 
by polyethylene lining inside and then sold to the 
end user. The sampling method specified under this 
clause is called container sampling. 

8.4.1 General Requirements of Sampling 

In drawing, preparing, storing and handling test 
sample, the following precautions and directions shall 
be observed. 

8.4.1.1 Sample shall not be drawn in an exposed 
place. 
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8.4.1.2 Precautions shall be taken to protect the 
samples, the material being sampled and the sampling 
instrument from adventitious contamination. 

8.4.1.3 To draw a representative sample, the 
contents of each container selected for sampling 
shall be mixed thoroughly by suitable means. 

8.4.1.4 The sampled material shall be placed in clean, 
dry, air-tight glass or other suitable containers which 
have no action on the material. 

8.4.1.5 Each sample container shall be sealed air- 
tight with a stopper after filling and shall be marked 
with all particulars of the material and date of 
sampling. 

8.4.2 Scale of Sampling 

8.4.2.1 Lot 

In a single consignment of the material all the 
containers of the same type and the size and drawn 
from the same batch of manufacture shall constitute 
a lot. If a consignment is known to consist of different 
batches of manufacture or of different types and sizes 
of containers, the containers belonging to the same 
batch, type and size shall be grouped together and 
each such group shall constitute a separate lot. 

8.4.2.2 For ascertaining the conformity of the 
material in a lot to the requirements of the 
specification, tests shall be carried out for each lot 
separately. The number of containers to be selected 
at random from lots of different sizes shall be in 
accordance with Table 4. 

Table 4 Scale of Sampling 



SI 


Number of Containers 


Minimum 


No. 


in the Lot 


Number of Sub- 




N 


lots into which 
a Lot is Divided 


(1) 


(2) 


(3) 


i) 


Up to 25 


3 


ii) 


26-50 


4 


Hi) 


51-100 


5 


iv) 


101 and above 


7 



8.4.2.3 These containers shall be selected at random 
from the lot. In order to ensure randomness of selection, 
random number tables (see IS 4905) shall be used. In 
case such tables are not available, the following 
procedure may be used. 



Arrange the containers in the lot in a systematic order 
and starting from any one count them as 1 , 2, 3 . . . ., etc, 
up to r and so on where r is the integral part of Nln (N 
and n being the lot size and sample size respectively). 
Every rth container thus counted shall be withdrawn to 
constitute the sample. 

8.4.3 Preparation of Test Samples 

8.4.3.1 From each of the containers selected, draw a 
representative sample increment of 250 g in mass. 

8.4.3.2 Each sub-lot sample shall be thoroughly mixed 
to obtain a gross sample and reduced to prepare a 
composite sample of the lot of about 150 g. The 
composite sample shall be divided into three equal parts, 
one for the purchaser, another for the supplier, and the 
third to be used as a referee sample. 

8.4.3.3 Divide the remaining portions of each lot to 
obtain a sample of about 200 g. Divide it into three equal 
parts and transfer the material to three separate bottles 
giving full identification particulars of the sample on 
the bottles. The material in each bottle constitute an 
individual sample. One of these three sets (each set 
containing a bottle representing n containers sampled) 
shall be for the purchaser, one for the supplier and the 
third for the referee. 

8.4.4 Number of Tests 

8.4.4.1 Tests for the determination of moisture content 
and manganese dioxide content shall be performed on 
each of the individual sample. 

8.4.4.2 Tests for the determination of the remaining 
characterististics given in Table 1 shall be carried out 
on the composite sample. 

8.4.5 Criteria for Conformity 

8.4.5.1 For individual samples 

From each set of individual tests results moisture 
content and manganese dioxide content, respective 
average (X) and the range (R) of test results shall be 
computed (range R being defined as the difference 
between the maximum and the minimum values of 
test results) and the conditions specified in col 6 of 
Table 5 shall be satisfied (see IS 11153). 

8.4.5.2 For composite samples 

For declaring the conformity of the lot to the 



Table 5 Criteria for Conformity for Moisture and Manganese Dioxide Content 

(Clause 8.4.5.1) 



SI 


Characteristic 


Test Result 


Av 


erage 


Range 




Criterion for 


No. 














Conformity 


(1) 


(2) 


(3) 




(4) 


(5) 




(6) 


i) 


Moisture content 


1, 2, 3 n 




x , 


R, 


*l 


+0.6 R, shall be < 3 percent 


ii) 


Manganese dioxide 


1, 2, 3....B 




X 2 


R 2 


X 2 


-0.6 R, shall be > 72 percent 
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requirements of all other characteristics tested on the 
composite sample, the test results shall meet the 
corresponding values specified in the Table 5. 

9 SAMPLING FROM STOCKPILES 

9.1 Sub-lots 

For the purpose of sampling, the quantity of manganese 
ore in a stockpile shall be divided into a suitable number 
of sub-lots of approximately equal mass or specified in 
Table 1. 

9.1.1 A representative gross sample shall be drawn from 
each of the sub-lots and shall be kept separately. Thus, 
there will be as many gross samples as the number of 
sub-lots into which the lot has been divided. 

9.2 Sampling of ore from stockpiles shall be carried out, 
as far as possible when ore is in motion, that is, during 
the making or breaking of the stockpiles. 

9.2.1 The number of increments to be taken from a sub- 
lot for making up the gross sample shall be governed by 
the mass of gross sample and the mass of the increments 
as specified in Table 2 for various categories of 
manganese ore. This number shall be equally distributed 
over the sub-lot. The increment shall be drawn with the 
help of a suitable sampling scoop (see Fig. 1) at regular 
intervals in the course of making or unmaking of the 
stockpiles (see also Notes 1 and 2 under 6.2.1). 

9.3 When it becomes necessary to sample a stationary 
stockpiles, sectional sampling (see 9.3.1) and trench 
sampling method (see 9.3.2) may be used for a stockpiles 
up to a maximum height of 1 .5 m only. In the former case, 
the requisite number of points shall be located at random 
on the entire surface of the sub-lots. The walking space 
at the ground level in the case must be kept at 0.3 m. In 
certain cases, due to practical constraints of space, 
material is stacked higher than 1.5 m, sometimes up to 
3 m. in these cases, it may be required to sample such 
high stockpiles. Care must be taken to dig proper trench 
when sampling stacks of about 3 m height to ensure 
that the sample can be drawn from the exposed surfaces. 

9.3.1 Sectional Sampling 

By this method, at least 5 unit samples in the case of 
fine ores and 10 unit samples in the case of sized ore are 
to be collected from each sub-lot. For this purpose, the 
requisite number of points shall be chosen at random 
on the entire surface of the stockpile. At each of the 
selected point, a circle of suitable diameter (minimum 
three times the largest particle size) shall be marked. 
The material over the area of this circle and along entire 
height of the stockpile from top to bottom shall be 
collected in stages. This can be carried out by taking 
ore up to a depth of 50 cm and covering the hole so 
formed by a plate for removing the ores lying on the 
sides of the hole. Then after removing the plate further 



depth can be reached in the same manner and the ore 
can be collected from the freshly formed hole. 

9.3.2 Trench Sampling 

The gross sample shall be made up of the number of 
increments as specified in Table 2. These increments 
shall be collected as indicated in 9.3.2.1. 

9.3.2.1 Along a randomly chosen line on the ore surface 
of the sub-lot, a trench shall be dug, right down to the 
ground level leaving about 0.3 m walking space at the 
ground level (at least 0.5 m if the height of the stack is 
more than 1.5 m). From the trenches so dug, the required 
number of increment shall be collected with the help of 
a suitable sampling scoop, at various point randomly 
spread over the two exposed sides of the trenches. In 
case of large stockpiles, in addition to the trench, the 
sides of the piles may also be opened to expose the ore 
down to the bottom, at places where the trench does 
not expose the ore inside. For large stacks of about 3 m 
in height, at least 0.5 m of walking space should be kept 
at ground level. 

10 DETERMINATION OF SIZE DISTRIBUTION 

10.1 In the determination of ore size distribution, 
IS sieves of suitable sizes specified in IS 460 (Part 1) 
and IS 460 (Part 2) shall be used. The sieves which 
are to be used would depend upon the contractual 
requirements of the buyer and the seller. 

10.2 Gross Sample Obtained from Aggregating Unit 
Samples 

Each gross sample shall be screened through selected 
IS sieves and the ore retained on each of the sieves and 
that passing through the smallest sieve shall be weighed 
separately. Ore size distribution of the lot shall be 
estimated as follows: 

Percentage mass in the size range 

a, + a+ a 



'A'= 



w+w^ + w 

1 2 i 



xl00 



where 



w„w, w — mass of the different gross 

F 2 n ° 

sample; and 

a v a 2 a n = corresponding masses of ore in 

the size range 'A' (A may be below, 
above, or bounded by two 
nominal sizes of IS sieves). 

10.3 Gross Sample Obtained by Aggregating 
Increments 

10.3.1 Where gross samples do not contain any 
lumps, the procedure detailed in 10.2 shall be 
followed for estimating the ore size distribution in 
the lot. 
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10.3.2 Where the gross samples contain some lumps 
(see Notes 1 and 2 under 6.2.1) the portion of the 
gross samples excluding the lumps shall be treated 
as in 10.2. 

10.3.2.1 The ore size distribution of the lot shall be 
estimated as follows: 

a) Over 200 mm, x g 

percent 



(n 



I + w, + w„ + w,....+w 

12 3 n 



b) Any other size 
fraction B = 

where 



b+b+b + +b 

12 3 n 

(n x 8) + w, +w +w,...+w 

*• ' 2 _i n 



w,,w. w - mass of the different gross 

1' 2 n ° 

sample excluding the lumps; 
n = total number of lumps in all 

the gross samples; and 

b„b^ b - mass of ore in the size 

F 2 n 

range B in different gross 
samples. 

NOTE — For lumps and sized ores, each lump picked 
up in the course of sampling is supposed to represent 
one increment of 8 kg. 

11 REDUCTION OF GROSS SAMPLE 

11.1 Each of the gross samples shall be first sent for 
determination of size distribution and only after that 
sample preparation shall be conducted. However, in 
the case of gross sample of fines, determination of 
size distribution may be carried out after reduction 
of gross sample. The stages of reducing gross sample 
from each sub-lot for preparing chemical analysis 
sample and moisture sample are shown in flow chart 
given at Annex B. 

NOTES 

1 If it is desired to draw separate moisture samples from 
each sub-lot, they shall be collected by drawing separate 
additional increments. Minimum number of increments, 
in case of fine ores, representing a sub-lot shall also be 20 
instead of 10, since fine ore retains comparatively more 
moisture than lumpy ores. These additional increments 
shall be combined for each sub-lot and be kept in air-tight 
containers with full details of sampling before they are 
sent for moisture sample preparation. 

2 When the number of sub-lots constituting a lot is three 
or less, separate samples shall be drawn from physical 
tests parallel to the normal samples, so that about 200 kg 
of composite sample for the lot is available for sample 
preparation. 

11.2 Preparation of Samples for Physical Test, 
Moisture and Chemical Analysis 

Each gross sample shall be reduced separately. Ore 
in each gross sample shall be first crushed in jaw 
crusher or roll crusher or manually using a hammer 
and manganese steel plate till all the ore passes 
10 mm IS sieve. This shall then be further processed 
in stages detailed in Annex B to prepare laboratory 
final sample for chemical analysis and moisture 
determination. In case separate moisture samples are 



drawn they shall be crushed to pass 10 mm IS sieve 
and further processed as detailed in Annex B. 

11.2.1 Preparation of Moisture 

From the moisture sample prepared from each gross 
sample, two samples of 1kg each shall be obtained 
by increment reduction method after mixing the 
sample on a non-moisture absorbent surface. 
Alternatively, separate moisture samples may be 
drawn at the time of collection of gross sample. At 
least five increments should be taken from each lot 
and about 20-25 kg of sample must be drawn for each 
moisture sample. This shall then be crushed down to 
pass 10 mm IS sieve. From this sample, two or more 
samples of 1 kg each shall be drawn for moisture sample. 
These samples shall be sealed in water-tight containers 
with suitable lid and sent for moisture determination. 

11.2.2 Laboratory Samples for Chemical Analysis 

The laboratory samples shall be obtained after the 
material is pulverized to pass through 150 micron 
IS sieve. Each laboratory samples shall be minimum 
of 150 g. The material so obtained shall be divided 
into three or more equal parts, as requested by the 
purchaser, the supplier, the referee and others, if any. 
All the laboratory samples shall be preserved in dry, 
clean, and well-stoppered containers and labelled 
with full identification particulars like, source of the 
ore, category of the ore, supplier's name, the lot and 
sub-lot number and date of sampling. If the samples 
are found to contain sufficient moisture, which 
hampers crushing and mixing stages during sample 
preparation they shall be dried at not more than 105°C 
before any stage of sample preparation, specially 
during grinding to sizes below 1mm. 

11.3 Reduction of Samples 

One or more of the following method of sample 
reduction shall be used for dividing a gross sample 
or a composite sample: 

a) Riffle division method, 

b) Coning and quartering method, and 

c) Increment reduction method. 

11.3.1 Riffle Division Method 

Depending upon the whole -through sieve size of the 
sample, an appropriate riffle divider specified in Table 6 
shall be selected. 

Table 6 Particle Size of Sample and Size of the 
Riffle Divider 



SI 


Whole Throu 


gh 


Width of the 


Number of 


No. 


Sieve Size 




Riffle Chute 


Riffle Chutes 




mm 




mm 


Min 


(1) 


(2) 




(3) 


(4) 


i) 


12.5 




30 + 1 


12 


ii) 


4.75 




10 + 0.5 


16 


iii) 


1.70 




6 + 0.5 


16 


iv) 


0.85 




6 + 0.5 


16 
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11.3.1.1 Procedure 

The sample shall be mixed well and placed with a 
uniform thickness into the riffle tray and divided into 
almost equal parts by carefully feeding the sample 
to the riffle uniformly, midway at right angles, across 
the length of the riffle chutes. Either of the two divided 
samples shall be selected at random each time the 
sample is reduced. The division shall be carried out 
in accordance with Table 7 and the sample shall not 
be divided further than the mass corresponding to 
the particle size specified in the table. 

NOTES 

1 Any material retained in the slots of the riffle shall be 
removed and added to the respective divided portion of 
the sample. 

2 Samples receivers of the riffler shall properly fit the 
outlets of the riffle bench and shall be of such design as to 
ensure prevention of escaping fine particles from the 
divided parts. 

3 Inside surface of the riffle divider shall be flat and 
smooth. The angle between the inclined surfaces of 
adjacent chutes shall be 60°. 

4 This method is not applicable to divide samples, 
containing high moisture content, of sticky iron ores. 
However, samples may be sufficiently dried before division. 

11.3.2 Coning and Quartering Method 

The crushed ore shall be well mixed up and then 
scooped into a cone-shaped pile. Care should be 
taken to drop each scoopful exactly over the same 
spot as otherwise the central axis of the cone will be 
slackened and an uneven distribution of lumps and 
the fines will result. After the cone is formed, it shall 
be flattened by pressing the top of the cone with the 
smooth surface of the scoop. Then it is cut into 
quarters by two lines, which intersect at right angles 
at the centre of the cone. The bulk of the sample is 
reduced by rejecting any two diagonally opposite 
quarters. The sample to be divided shall not be more 
than 12.5 mm as maximum particle size. The division 
shall be carried out in accordance with Table 7. 

Table 7 Minimum Mass of the Divided Sample by 
Riffle Division for Various Particle Sizes 

{Clauses 11.3.1.1 and 11.3.2) 



SI No. 


Whole Through 


Minimum Mass of 




Sieve Sizes 


the Sample 




mm 


After Division 

kg 


(1) 


(2) 


(3) 


i) 


12.5 


30 


ii) 


4.75 


10 


Hi) 


1.70 


5 


iv) 


0.85 


2 



rectangle with the thickness specified in Table 5. The 
rectangle so formed shall be divided into 5 equal 
parts length-wise and 4 equal parts breadth-wise. 
From each of the 20 parts so obtained, equal 
quantities of the ore shall be collected by use of a 
suitable scoop once or more number of times 
depending upon the quantity of divided sample. 

11.3.3.1 The method of increment reduction is 
recommended only when the division ratio is high. 
As such, in the illustration given in Table 2, this 
method can be applied in the initial stage when the 
gross sample is reduced and also at the final stage 
for obtaining laboratory samples for obtaining 
duplicate moisture samples. Increment reduction 
method is preferred to other methods of sample 
reduction. Table 8 gives the thickness of layers of 
ores and the minimum mass of increment from each 
rectangular part, to be taken at one time with the use 
of a suitable scoop. 

Table 8 Thickness of the Layers and Quantities to be 
Collected from Each Part 



SI No. 


Whole 

Through 

Sieve 


Thickness 
of Layer 

mm 


Approx. Quantity 
to be Obtained 
from Each Part 

8 


(1) 


(2) 


(3) 




(4) 


i) 


12.5 


30-40 




250 


ii) 


4.75 


25-35 




150 


in) 


1.70 


15-25 




40 


iv) 


0.85 


10-20 




25 


v) 


0.15 


5-10 




5 



11.3.3 Increment Reduction Method 

The crushed ore shall be spread on a smooth 
moisture non-absorbing plate into a uniform flat 



During the collection of sample, the scoop shall be 
thrust to the bottom of the sample layer. It is 
recommended that a flat bumper plate be thrust 
vertically in the sample layer in front of the scoop 
during collection. The dimension of the increment 
scoop to be used for various particle size of the 
sample is given in Table 9 and Fig. 2. When the mass 
of the sample divided is expected to be smaller than 
that required for subsequent procedure, the mass of 
the increment and/or number of increment shall be 
increased. 

12 NUMBER OF TESTS 

12.1 Moisture Sample 

All the moisture samples representing a lot shall be 
tested individually for moisture content. Duplicate 
moisture determinations shall be made for each sub- 
lot. To avoid any change in the moisture content, 
the moisture determination shall be down as quickly 
as possible, after the sample is taken. 

12.2 Sub-lot Laboratory Samples 

All the sub-lot laboratory samples shall be tested 
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Table 9 Scoop for Increment Division and its Dimensions 

{Clause 11.3.3.1) 



SI 
No. 


Whole Throu 
Sieve Size 

mm 


gh 


Di 


intensions 


of Scoop, 


mm 


Thickness 

of Metal 

Used for 

Scoop 

mm 


Volume 
of the 




T~ 


B 


C 


_ ^ 


Increment 

ml 


(1) 


(2) 




(3) 


(4) 


(5) 


(6) 


(V) 


(8) 


i) 


12.5 




60 


60 


35 


50 


1 


1 10 


ii) 


4.75 




5 


5 


3 


40 


1 


65 


iii) 


1.70 




40 


40 


2 5 


3 


0.5 


35 


iv) 


0.85 




3 


3 


15 


2 5 


0.5 


10 


v) 


0.15 




15 


15 


10 


12 


0.5 


2 





Fig. 2 Example of an Increment Scoop and Bumper Plate 



individually for important chemical characteristics. 
For testing the remaining characteristics, a composite 
sample as prescribed in 3.1.3 shall be prepared and 
analyzed. The following scheme is recommended for 
chemical testing of manganese ore: 



a) Chemical constitutent of the ore for which 
sub-lot samples are analyzed individually, 

Mn and Fe content or any other chemical 
characteristics which is important or found 
variable 
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b) Chemical constitutent of the ore for which a 
composite samples is analyzed, 

All the radicals stipulated in the contract. 

13 REPORTING 

13.1 For those characteristics where a composite 
sample has been tested, only one test result will be 
available and that result shall be reported as the value 
of the characteristic for the lot sampled. 

13.1.1 When only two laboratory samples have been 
analyzed individually from a lot, the average of the 
two available test results shall be reported as the 
value of the characteristics for the lot sampled. In 
the case of sub-lots of approximately equal mass, 
this average shall be calculated as one half of the 
sum of two test results. If the sub-lots are of varying 
mass, then the weighted average shall be calculated 
as the sum of each test result multiplied by 
corresponding fraction got on dividing the sub-lot 
weight by the total weight. The individual results 
shall also be reported to give an indication of the 
range of variation in quality. 

13.1.2 When three or more laboratory samples have 
been analyzed individually from a lot for any 
characteristics, the following procedure shall be 
followed to assess the average quality and its limits 
of variation: 

Let x v x 2 , X y ... x n be the results of analyzing in 
laboratory samples for a particular characteristics 



Calculate 



Average (x)- 



x t +x 2 +x 3 . 



if sub-lots are of 



approximately equal mass or weighted-average 



{xy 



\x. + wx + wx w x 

11 2 2 3 3 n n 



w +w +w +.. 

1 2 3 



Range (R) - difference between the maximum and 
minimum of the value of test results (when n is less 
than 10) 

or (R) - the average value of ranges. When the 
number of sub-lots n is equal to 10 or more, the 
corresponding results on laboratory samples (10 or 
more) should be constituted into two groups in the 
order of their occurrence. For each group, range (R) 
should be calculated and the average value (R) of 
the i?'s should be used in the subsequent clause. 

The average level of the characteristic in the lot shall 
be reported is equal to (x). 

The limits of variation in the average level of the lot 
shall be reported as (x + hR), where h is a factor, the 
value of which depends on the number of samples 
analyzed. The appropriate value of the factor h shall 
be taken from the following table (with confidence 
co-efficient of 95 percent): 



No. of Laboratory 


Value of the 


Sample Analyzed 


Factor (h) 


3 




1.30 


4 




0.72 


5 




0.51 


6 




0.40 


7 




0.33 


8 




0.29 


10 




0.31 


12 




0.25 


14 




0.21 


16 




0.19 


18 




0.17 



where iv„iv„w,....,w are the mass of the sub-lots 



NOTE — The standard deviation of the characteristics 
shall be calculated for the total number of sub-lots 
prepared and the value of 'h' shall be obtained from the 
Table 5 of IS 1548 (Part 1). In case the number of sub- 
lots prepared are different from those of Table 1 and the 
factor 'h' cannot be obtained from the table above. 



10 
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ANNEXA 
{Clause 5.2) 

STOPPED-BELT REFERENCE SAMPLING 



A-l Stopped-belt sampling is the accepted method for 
obtaining a reference sample against which other 
sampling procedures may be compared. However, 
special care is required, if the samples are for moisture 
determination, because moisture may be lost while the 
reference sample is being removed from the conveyor. 

The procedure for sampling from a stopped-belt is as 
follows: 

a) Determine the parameters for sampling in 
accordance with 5; 

b) Stop the belt at the time or mass intervals 
determined in accordance with 5; 

c) At each stoppage, place a suitably profiled 
sampling frame {see Fig. 3) with minimum 
internal dimensions of 3 times the nominal top 
size of the ore or 30 mm, whichever is the greater, 
across the width of the stationary belt and 
insert it through the ore so that it is in contact 
with the belt across its full width; 



d) Should any ore particles obstruct insertion of 
the sampling frame, push those at the left-hand 
edge of the frame into the increment and those 
at the right-hand edge of the frame out of the 
increment; 

e) Remove the ore within the sampling frame in 
the shortest possible time to minimize moisture 
loss, ensuring that all ore particles are collected 
by sweeping the belt clean, and deposit each 
increment into a suitable container; 

f) If paired comparison are required on an 
increment-by-increment basis, keep the 
increments separate; 

g) If the quality of the lot is required, combine the 
increments into partial samples or a gross 
samples in accordance with 5.3; and 

h) Store the increments, partial samples or gross 
samples in labelled containers as specified 
in 4.1.1. 




Fig. 3 Example of a Sampling Frame for Use on Stopped-Belts 



11 



IS 1449 : 2010 



ANNEX B 
{Clauses 11.1 and 1 1 .2) 

STAGES IN SAMPLE PREPARATION OF A GROSS SAMPLE 



Gross sample 

1 

Size determination 

i 

Crussed to pass 10 mm 

1 
Mixing and reduction 



i 
Sample for chemical analysis 

i 
Dry if necessary 

i 
Crush to pass 4.75 mm sieve 

i 
Mixing and reduction 

1 
Crush to pass 1 .7 mm sieve 

1 
Mixing and reduction 

1 
Crush to pass 850 micron sieve 

1 
Mixing and reduction 

i 
Pulverised to pass 150 micron sieve 

1 
Mixing and reduction by increment division method 

1 
Samples for chemical analysis each of mass 50 g or more 



i 
Moisture sample 
1 
Duplicate moisture samples of atleast 
1 kg each (by increment reduction method) 
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